This study was carried out to develop a scale for determining the level of digital addiction of the youth. In this study carried out with a group of 687 students from Siirt, Dicle and Erzincan Universities, a draft scale of 28 items based on the interviews with two students who spent a long time with digital tools and their friends, and on the expert opinions was prepared. The validity of the Digital Addiction Scale (DAS) was determined by descriptive, confirmatory factor analysis, and criterion reliability. Item analysis based on the average of points of 27% lower-upper groups and item-total correlation was conducted. Reliability was determined by Cronbach's alpha and test-retest methods. The result of the factor analysis showed that the DAS explains the 59.51% of the total variance and has a structure consisting of five sub-dimensions called Overuse, Non-restraint, Inhibiting the Flow of Life, Emotional State, and Dependence. The confirmatory factor analysis showed that the DAS has good adaptive values. The scales applied concurrently with the DAS within the scope of criterion validity were also found to be in a significant and positive relation to the DAS. The item-total score correlation coefficients were found between .373 and 620. The t-values of item mean scores of 27% lower-upper groups were found to be significant. Cronbach's Alpha was calculated 0.874. The test-retest reliability made in a three-week interval was calculated r=.779 (p<.001). According to the findings of the study, it is possible to say that the DAS is a valid and reliable measurement tool that can be used to measure the digital addiction of the university students.
Introduction
The developments in the information technologies have led to the production of such digital devices as mobile phone, desktop computer, laptop computer, smart TV, and tablet, and to marketing them with a cheap price. As a result of this, these digital devices have started to be used commonly at home and work [1] . Digital devices save time by easing human life, make quick access to information possible, and help to enjoy time. However, not using these devices in accordance with the needs and proportionately may lead to addiction especially among children and the youth [2] .
Addiction is defined as impulse dependent on a habit of a certain activity or substance use though it has destructive effects on the physical, social, emotional, and mental health of the individual as well as his/her financial situation [3] . Addiction is classified in two ways. These are drug addiction and behavioral addiction. The mental, behavioral, and psychological problems observed in the individual depending on the use of such substances as alcohol and drugs are defined as drug addiction. The addiction in which the pathological problems (TV, gambling, game, and the Internet) seen in drug addiction without being dependent on any substance are observed is defined as behavioral addiction [4, 5, 6] .
There are six criteria to consider a behavior as an addiction. These are [7] ;
 Salience: That a certain action becomes vital in terms of life.  Mood modification: That this action affects a person's mood.  Tolerance: The increase in the amount of the action to show the same effect on the person.  Withdrawal: That unpleasant emotions or physical symptoms are seen when the action does not continue or stops immediately.  Conflict: The conflict that a person experiences as a result of the dilemma between him/her and the people around him/her.  Relapse: That a certain action tends to occur again after the avoidance or control lasting long years.
The developments in the digital software cause the new types of behavioral addiction to arise. Digital game addiction and Facebook addiction are the examples of the new types [8, 9] Therefore, that the individuals overuse the digital applications can be said to make them become addicted to the digital devices. In addition, new devices compatible with digital technology are developed, and new types of addictions enter the literature. Smart phone addiction is an example of this [10] . The fast developments in technology show that new types of addiction may be added to the types of addiction in this scope. Within this scope, digital addiction is a concept including such addictions as social networking addictions, smart phone addiction, Internet addiction etc. It seems that several studies on this issue have been made recently abroad [11, 12] .
The studies on this issue should be made in order to protect the youth from the negative effect of behavioral addictions and to assist the ones who have such an addiction problem. There is a need to conduct such studies in our country because digital addiction is also a serious problem for the youth in our country. The opening of the polyclinics serving only for the youth with digital addiction is the biggest proof of this [13] . It is very important to determine behavioral addiction depending on technological developments based on the Internet and to use the scales measured to be reliable and valid in the studies related to this issue. There are several scales developed to measure the types of addiction considered to be a type of digital addiction and translated into Turkish in the literature. The Problematic Internet Use Scale by Ceyhan, Ceyhan, and Gürcan (2007) [14] , the Internet Addiction Scale developed by Nichols and Nicki (2004) and adapted to Turkish by Kayri and Günüç (2009) [15] , and the Online Cognition Scale developed by Davis and translated into Turkish by Özcan and Buzlu (2005) [16] are examples of such scales. In addition, the Facebook Addiction Scale developed by Andreassen, Torsheim, Brunborg, and Pallesen (2012) and adapted to Turkish by Türkyılmaz (2015) [17] , the Facebook Addiction Scale by Çam (2012) [9] , the Digital Game Addiction Scale of Lemmens and his colleagues (2009) translated into Turkish by Irmak and Erdoğan [8] , Kwon and her colleagues' (2013) the Smart Phone Addiction Scale adapted to Turkish by Demirci, Orhan, Demirdas, Akpinar, and Sert (2014) [18] , and Bianchi and Phillips' (2005) the Problematic Mobile Phone Use Scale translated to Turkish by Şar and Işıklar (2012) [19] can be considered within the scope of digital addiction in terms of software and applications developed based on the Internet, and the tools making access to the Internet possible.
The Internet is a network connecting all of the computers on the world to each other. In fact, since the Internet is a way enabling to share information [20] , the software and applications developed based on the Internet and the tools made for using these software and applications may lead to the Internet addiction. That is, digital software and applications make the individual addicted to digital tools.
Because of this, different digital tool and software addictions can be mentioned instead of the Internet addiction. Within this scope, the scales mentioned above can be said to be useful in measuring the different types of digital addiction. Therefore, the measurement tools being capable of covering all of such addictions as the Internet, computer, smart phone, game, and Facebook and of behavioral addictions which digital software applications and devices possibly entering our lives in the future will cause should be developed. This study aims to develop a scale which will be able to measure the digital addiction of the university students in line with this purpose. Aslan, Kırık, Karaman, and Çetinkaya (2015) [2] developed a digital addiction scale for Turkish university students, but this scale focuses only on game and social network use. With the scale aimed to be developed in this study, it can be possible to measure the addiction resulting from the use of digital tools for communication, game, shopping, watching a film etc. with a single scale. It can also be possible to compare the addiction levels of digital tools used for different purposes with one another and to determine which purpose for using digital tools is more effective in the development of addiction to digital tools.
Method
A systematic approach processing gradually was followed in the development of the DAS.
Study Group
The DAS was developed with three different student groups. The construct validity, item analysis, and internal consistency study of the scale were made with 196 students (95 females and 74 males) from Siirt University, 157 students (99 females and 58 males) from Dicle University, and 201 students (140 females and 61 males) from Erzincan University, totally 527 students in faculty of education in the 2015-2016 education year. The test-retest reliability of the scale was investigated with 78 students in faculty of veterinary sciences at Siirt University in the 2016-2017 education year. The criterion validity of the scale based on the smart phone, digital game, and the Internet addictions was studied with the same student group. In addition, the criterion validity of the scale based on the Facebook addiction was searched with another student group consisting of 82 students in faculty of veterinary sciences at Siirt University in the same education year.
Preparing the Draft Scale
The literature was firstly reviewed in the process of developing the draft scale. Then, two students from the Faculty of Education of Siirt University who spent time with the digital devices intensively were determined with the support of the academicians working at the Faculty of Education. The determined students were contacted, informed about the study, and asked for help. They accepted to participate in the study. Two interviews were made with them separately. A friend of each student was asked to accompany them in the interviews. Therefore, their friends' observations on them were benefitted. Within the scope of the criteria which Griffiths (1999) [7] explained for behavioral addiction, a computer and instructional technologies teacher and a counsellor joined both interviews with the researcher. In accordance with the interviews made, a draft scale consisting of 28 items which covered each of the criteria Griffiths (1999) [7] explained for behavioral addiction was prepared. The opinions of one psychologist and psychiatrist about the relevance of the items in the draft were taken. Both experts mentioned that the questions were fit for the purpose of this study.
Data Collection Tools

The Digital Game Addiction Scale (DGAS)
The digital game addiction of the university students was determined with the Digital Game Addiction Scale (DGAS) developed Lemmens et al. and adapted to Turkish by Irmak and Erdoğan. The DGAS consists of 7 items and is a five-point Likert-type scale. The Cronbach's alpha coefficient of the scale adapted with 95 teenagers to Turkish was calculated 0.72. The scale composed of one dimension explains the 56.96% of the total variance [8].
The Facebook Addiction Scale (FAS)
The Facebook addiction of the university students was determined with the FAS which Çam developed by adapting the Internet Addiction Test developed by Young to the Facebook addiction. The adaptation of the Internet Addiction Test to the Facebook Addiction Scale was made with 1494 university students. The FAS consists of one dimension, and its Cronbach's alpha coefficient is 0.93. It explains the 43.86% of the total variance. It has 19 items and is a six-point Likert-type scale [9] .
The Smart Phone Addiction Scale -Short Form (SPAS-SF)
The smart phone addiction of the university students was found out with the short form of the Smart Phone Addiction Scale which Noyan et al. adapted to Turkish from the long form of the Smart Phone Addiction Scale with 33 items developed by Kwon et al. The SPAS-SF consisting of 10 items is a six-point Likert-type scale. The Cronbach's alpha coefficient of the scale whose Turkish adaptation study was made with 367 students was measured 0.867. It was determined that the SPAS-SF having a one-dimensional structure explains the 46.3% of the total variance [10].
The Young's Internet Addiction Test Short Form (YIATSF)
The Internet addiction of the youth was revealed by using the Internet Addiction Test -Short Form developed by Young and adapted to Turkish by Savcı et al. The YIATSF is a one-dimensional, 12-item, and five-point Likert-type scale. Its Cronbach's alpha coefficient was calculated 0.91, and it was determined to explain the 39.52% of the total variance in the Turkish adaptation study made with the university students [21] .
Data Collection and Analysis
Permission was taken from the faculty members who worked at the universities where the students in the research group studied. The data were collected by the faculty members within their class times. The data collected based on voluntariness were computerized and analyzed with SPSS and LISREL.
Findings
Exploratory Factor Analysis
Before making the factor analysis, the item-total point correlation coefficients of each item was calculated. If the item-total point correlation is below 0.30, it means that the discrimination levels of the items are good [22] . Therefore, the 15 th and 18 th items whose item-total correlation points are below 0.30 were not included in the factor analysis.
The number of 500 participants is good for the sample size in the factor analysis [23] . Therefore, the sample size in this study is sufficient. The fitness of the data for the factor analysis was determined with Kaiser-Meyer-Olkin (KMO) test and Bartlett Test of Sphericity. That the KMO value is above .80 indicates that the fitness of the variables for the factor analysis is in the "perfect" level. That the result of the Bartlett Test of Sphericity is significant shows that there is a sufficient relation among the variables to make the factor analysis [24] . The varimax approach was adopted as to develop a scale which will obtain the highest amount of information with a few items by decreasing the number of variables was aimed. Eigenvalue is an important variable in deciding the number of factors in the factor analysis. The factors, whose eigenvalues are 1 and above 1, are considered as significant factors. The items in which there is a difference less than 0.10 between their factor loadings in two factors are called as common items in the exploratory factor analysis. It is suggested that common items be extracted from the scale [22] . As a result of the factor analysis, it was seen that there is a structure consisting of five sub-dimensions and explaining the 55.075% of the variance (Bartlett test =5054.075 (p<.01); KMO = .922). Yet, the factor analysis was repeated by extracting 6 items (items 4-20-2-2-26-22) as they were common items. Accordingly, it was observed that there is a structure composed of five sub-dimensions and explaining the 57.723% of the variance (Bartlett test = 3692.483 (p<.01); KMO = .901). Yet, as the 13 th item did not have the relevant factor loading, it was extracted, and the factor 94 The Development of the Digital Addiction Scale for the University Students: Reliability and Validity Study analysis made again. According to the renewed factor analysis, it was found out that there is a structure with 5 sub-dimensions which explains the 58.875% of the variance (Bartlett test =3492.027 (p<.01); KMO = .899). Similarly, as it was seen that the 7 th item did not have the relevant factor loading, it was extracted, and the factor analysis was made third time. It was revealed that the DAS explains the 59.510% of the total variance and has a five-dimensional structure in the last factor analysis (Bartlett test = 3203.754 (p<.01); KMO = .899). The factor loadings of each item remaining in the scale are above 0.45. The value is 0.45 or above 0.45 is considered as a good criterion [25] . The five items gathered in the first factor called as Overuse. It explains the 13.522% of the variance. The second factor consisting of 3 items and called as Non-restraint explains the 12,273% of the variance. The third factor composed of 4 items explains the 11.840% of the variance. It was named as Inhibiting the Flow of Life. The forth factor called as Emotional State consists of 4 items and explains the 11.361% of the variance. The fifth dimension composed of 3 items and explaining the 10.512% of the variance was called as Dependence. The findings obtained as a result of the exploratory factor analysis were shown in Table 1 .
Confirmatory Factor Analysis (CFA)
Confirmatory Factor Analysis (CFA) was made in order to test whether the DAS would be confirmed as a model or not. CFA made with LISREL is an advanced technique used to test the theories related to the latent variables [26] . The structural model in Figure 1 was tested with LISREL. In Figure 1 , the standardized path coefficients showing the item-factor relation are above the arrows drown from the latent variable (the sub-dimensions in this study) to the measurement variables (the scale items in this study). All of the path coefficients were seen to be statistically significant. This means that the items made significant contributions to the the sub-dimensions they belong to. The fit indices obtained as a result of CFA give information about whether the data confirm the factor structure of the scale or not. According to this, it was obtained as χ²/ sd 2.326. As this value is below 3, the goodness of fit can be considered as perfect. The value of RMSEA, one of the fit indices, was calculated 0.05. That the RMSEA is 0.080 and below it shows the good level and that it is 0.05 and below 0.05 indicates the perfect fit. In addition, NFI, CFI, IFI, and RMR among the most commonly used fit indices were found 0.90, 0.94, 0.94, and 0.058 respectively. These findings are in the acceptable level [22, 23] . The findings obtained as a result of confirmatory factor analysis were shown in Table 1 .
Reliability
The Cronbach's alpha reliability coefficient of the DAS was measured 0.874. The Cronbach's alpha reliability coefficients of the first, second, third, fourth, and fifth sub-dimensions of the DAS were calculated 0.753, 0.845, 0.739, 0.695, and 0.695 in order. That the Cronbach's alpha coefficient is between 0.60 and 0.90 is considered that the scale is considerately reliable [27] .
The DAS was divided into two halves as the odd-and even-numbered items [28] . The reliability of one of the semi-scales formed with this method was calculated.95, and the Spearman-Brown reliability coefficient of the whole scale was measured .97. The Pearson correlation coefficient of the averages of the points taken from the scales which were formed by dividing the DAS as the odd and even numbers was found .849 (p < 0.01).
Item Analyses
The item-total point correlation of the items in the DAS was calculated. The lowest value obtained was .373, and the highest value was found .620. The value higher than .30 means that the items' discrimination is good [22] . The total scale point was measured in order to make item analyses based on the averages of lower-upper groups, and the highest 27% and the lowest 27% were named as upper group and lower group in the order of the observation. Whether the differences in the item points belonging to the lower and upper groups were statistically significant or not was measured with independent sample t-test. According to this, it was determined that all of the t values were significant (sd. = 282; for every item p<.01). Therefore, it is understood that each item in the scale makes a consistent classification [28] . The findings of the item analyses were presented in Table 1 . 
Test-Retest Reliability
The DAS was applied to 64 students in a three-week interval. The Pearson correlation coefficient between the averages obtained in both applications was calculated. Accordingly, a positive correlation between the points at the 0.001 level was found (r = .779; p<0.001).
Criterion Validity
In order to determine the concurrent validity of the DAS, the DAS and YIATSF were concurrently applied to 82 students, the DAS and SPAS-SF to 78 students, and the DAS and FAS to 75 students. Pearson correlation test was made among the averages of the points obtained from the scales. The results were presented in Table 2 . As seen in Table 2 , a positive and significant relation at the 0.001 level was found between the averages of the points obtained from the DAS and other scales.
Scoring the Scale
After the scale is applied to the individual whose digital addiction level is to be measured, 5, 4, 3, 2, and 1 point are given to the options "Totally Agree", "Agree", "Neither Agree nor Disagree", "Disagree", and "Totally Disagree" in order. The points are summed up and are divided by the number of the items. Thus, the digital addiction levels of the students are measured. The expected point range is 1.00 (the lowest) and 5.00 (the highest), and high point relatively indicates that the digital addiction level of the individual is high.
Discussion, Conclusion and Suggestions
The DAS was developed to measure the digital addiction levels of the university students in this study. The DAS has a structure which consists of 19 items, is five-point Likert-type, and is composed of five sub-dimensions called Overuse, Non-restraint, Inhibiting the Flow of Life, Emotional State, and Dependence. The Cronbach's alpha reliability of the whole scale was calculated 0.874, and it was determined that the scale explains the 59.51% of the variance. As a result of the confirmatory factor analysis, the χ²/ sd. was found 2.326, and the RMSEA value was calculated 0.05. In addition, the NFI, CFI, IFI, and RMR values were obtained as 0.90, 0.94, 0.94, and 0.058 respectively. The test-retest reliability coefficient made in a three-week interval was r = .779 (p< .001). In order to determine the criterion-based validity of the DAS, the DAS was applied concurrently with the YIATSF, SPAS-SF, DGAS, and FAS, and the correlation coefficients between them were measured .833, .756, .600, and .447 (all of them are significant at the 0.001 level) successively. The results obtained demonstrate that the Digital Addiction Scale can be used to measure the digital addiction levels of the university students. The DAS was determined to explain the 60% of the variance. This ratio can be said to be very good when compared to the scales which are used in several studies in Turkey and are related to digital addiction. For example, the explanatoriness of the Problematic Internet Use Scale by Ceyhan, Ceyhan, and Gürcan (2007) [14] is 49%, and the explanatoriness of the Internet Addiction Scale adapted to Turkish by Kayri and Günüç (2009) [15] is 33%, both of which measure general addiction like the DAS. The explanatoriness of the Facebook Addiction Scale translated into Turkish by Türkyılmaz (2015) [17] is 74%, the one of the Smart Phone Addiction Scale adapted to Turkish by Demirci and his colleagues (2014) [18] is nearly 66%, and the one of the Digital Game Addiction Scale which Irmak and Erdoğan adapted to Turkish is almost 57%, all of which measure more specific types of addiction. Therefore, the DAS can be used in the studies related to technology-based behavioral addiction reliably.
This study is limited as it was conducted with the students studying at Siirt, Dicle, and Erzincan Universities. That its validity and reliability study will be made with the students studying at different faculties and at different universities can be beneficial. The studies which will be made for the reliability and validity of the DAS for the teenagers can provide great contributions to the field. Finally, there may be said to be a need to make new studies for the criterion validity of the DAS.
